Central blockade of TLR4 improves cardiac function and attenuates myocardial inflammation in angiotensin II-induced hypertension.
Understanding the novel signalling pathways involved in the pathogenesis of hypertension is vital for the development of effective therapeutic strategies. Recent evidence suggests a role for Toll-like receptor (TLR) 4 in the development of cardiovascular diseases. Although brain has been implicated in the pathogenesis of hypertension, the role of brain TLR4 in hypertension is largely unexplored. Therefore, we investigated the role of brain TLR4 in angiotensin (Ang) II-induced hypertension and whether central TLR4 blockade has cardioprotective effects in hypertension. Hypertension was induced in male Sprague-Dawley rats by delivering AngII for 14 days. The rats were administered either specific TLR4 blocker, viral inhibitory peptide (VIPER), or control peptide, intracerebroventricularly. Blood pressure, and cardiac hypertrophy and function, was evaluated by radiotelemetry and echocardiography, respectively. Blood and paraventricular nucleus were collected for measurement of plasma norepinephrine (NE), tumour necrosis factor-alpha (TNF-α), interleukin (IL)-1β, and TLR4 expression, respectively. Heart was analysed for TNF-α, IL-1β, inducible nitric oxide synthase (iNOS), nuclear factor-kappa B (NFκB), and renin-angiotensin system (RAS) components. Hypertensive rats had dramatically increased TLR4 expression compared with normotensive rats. Central blockade of TLR4 delayed progression of hypertension and improved cardiac hypertrophy and function in hypertensive rats. TLR4 blockade significantly reduced myocardial TNF-α, IL-1β, iNOS levels, NFκB activity, and altered RAS components in hypertensive rats. These results were associated with reduced circulating NE levels in VIPER-treated hypertensive rats. These results provide mechanistic evidence that AngII-induced hypertensive effects are mediated, at least in part, by brain TLR4, and that brain TLR4 blockade attenuates AngII-induced hypertensive response, possibly via down-regulation of myocardial inflammatory molecules and sympathetic activity.